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0 Closed information system with physical copy protection. 



0 An information system comprises a record car- 
rier (1) and a playback apparatus. Information have 
been recorded on the record carrier (1) in the form 
of variations of a first physical parameter. The 
playback apparatus scans the record carrier by 
means of a transducer (41) which is responsive to 
said variations of said first physical parameter. An 
^ Information recovering circuit (42) recovers the in- 
^ formation from a detection signal received from the 
^ transducer (41). The record carrier (1) exhibits a 
1^ second variation of a second physical parameter. 
^ which differs from said first physical parameter but 
1^ which is of type that is detectable by means of said 
^ transducer (41). A detection circuit (43) detects the a 
lA presence of the second variation on the basis of a 
0 detection signal received from the tiransducer (41). A 
circuit (44) responsive to the detection means en- 
fi; ables tiie information recovering circuit (42) in the 
event that the presence of said second variations is 
detected. 



Copying machines of usual types only copies the 
variations in physical parameters which represent 
the information without copying the variations of the 
second physical parameter. The information on copy 
obtained by means of such copying machine can not 
be recovered. So copying of record carriers is made 
less easily. 




FI6.5 



Rank Xerox (UK) Business Sennces 

(3.10/3.6/3.3.1) , 



EP 0 545 472 At 



The invention Telates to. an .ipform^ system j.i 
comprising :a record carrier or vvhich information 
have been : recorded in the rforrn of variations of a ^ , 
first physical: parameter and a pjaybacii,. apparatus 
provided with means for scanning the record ,,C3r-,;^^i 5 
rier by means of ? a transducer .which is responsive r> 
10 said variations of said first physical parameter, ,f 
means for recovering the information from a dete^c= 
tion signal received, from, said- transducer, , .-i 

The invention, further relates to a record carrier, jo 
cind a play-back apparatus for use in the^system,^ , ; / - 
A - system of the ty po mentioned; above is inter, . . . , 
iha krown as tthe Compact-Disc, system... Normal 
Comf>act Dices play, oa all compatible playback 
ii;^>t>ar ai u so s Nowadays; recordi ng apparatus are , . ^ is 
cvaiiatio for cepyrng the information present on a - , 
read-only iConnpact Disc, on- a,^ recordable , disc 
which can t>e played on the» compatible play-back .y.,. 
appdr?atus ' ■ . . * :, . o \ - ■ . :S 

However, some applications, for example audio-. 20 
visual games i rftf^uire avso-called "closed system", 
in which the Compact f Disc with the software repre- 
sentmg the audio-visual game can only be played 
on special players and. whichj cannot be copied 
easily by means of ^the ayailable recording ap- 
paratuses.: ■ ^ 

In the view of cost'^price aspects, it is desired 
that know-how of the already existing, infornriatipn, 
systems can be. used asimuch. as,possible> There-; 
for it MS desired to amend existing inforniation^^ 
terns as less as possible- in prder to realize a Ipyvc , 
cost "closed information systenni";^ ^ \ k 

However it should .be made^yery difficult, for, ^sr 
third ■ parties 'to> copy such ; special discs by. rneans v: 
of existing copying, machines. : ; r v C 

The prior art protection schemes: do not rneet this, 
requirement, e.g. < : J -t ' : L.< ^ . 
rate . scrambling/encryption can by copied^r.. 
:r from disc td disc with a bit copying machine; - - 
- special logical errors (to copy protect), in avj 
t main and/or subcode channel (of e.g. a Com- , 
c r? pact Disc);:.can also be copied with -a t bit; 
jvr cppying machine; ' o> ^ ^ v^ i..^ 

■fs: schemes relying ron^ the - relation ^, 
J main/subcode channel can also be 1 copied :;46 
^. with a bit copying::machine^^ : i . * 

An object of ^ the invention , is to .provide a> 
closed information system. In which jecprd carriers - 
are used which can be copied- less easily. 

" According to the invention this object is : so 
achieved by an information system as defined in 
the opening pai^agraph and which Js characterized 
in that said record carrier exhibit, a second variation , 
of a second physical ^parameter, which differs from 
said* first\physical parameter, but which is of type , 66 
that is detectable, by means: of said transducer, and 
in that the playing apparatus comprises detection 
means for a detection of. a presence...of said second 
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variation on the basis of a detection signal received, 
from the transducer, means responsive to the de- 
tection m©^"^ enabling the recovery of tKe 
information in the event that the presence of skid 
second variations is. detected. . 

Due to the . fact, ithat a bit copying rnachine 
usually only copies the variations of the first phys- 
ical paranneter (which variations represent the in- 
formation recorded) the, variations in the second 
physical parjameter are not copied. Consequently 
the special discs cannot be copied by the usual 
type of b|t cppying rnachines. , 

An erribpdiment of (hp inforniatlon system is^ 
characterized in that the second variation exhibits, a ^ 
modulation pattern representing a code, that th^ 
detection means comprises code recovetry means 
for recovering, the ,^aid code from the detection 
signal, and rneans, for activating the enabling means 
in response to Jthe recovery of said code. , 

The use pf a modulation of the. variation has 
the advantage that the presence of the variation of 
the second physical parameter can be detected 

more.reliably. , , 

An further embodiment of the irifprmatjon sys- 
: tern Js- characterized in that thp information re- 
corded is pta type vyhich is recoverable by means 
of a predeterniined cj^^ code re- 

presented by thej.modulation pattern of the second, 
variation indicating the type of dat^ processing, to, 
, ibe ufed-for .recoYering the Jnfo^^^ appara- 
tus being provided with me^ for setting the re^ 
covery; , means in a rnode in- which the pri^eter- 
mined data processiria (ridipated t)y. ttip 'Qpcle re- 
covered is perfornripd..;,.^,; 

This embodiment, has the advantage that for 
recovering the information^ read from, the record 
carrier Jt is required that the code represented by 
the modulation pattern is available. So the inforriia- 
tion .can only, be . recorded ,by a dedicated p!.^y 
r,^,back apparatus/ which, is ja^ to recover the cpd©. 
In the , event that the' information is encrypted of 
scranribled before Jt is recorded, on the record, car- 
rier thOi code preferably indicate tiie encryptiop^key 
or tl^B, scramble method respecti / 
^.v Aithough not limited to information system in 
which optically readable record carrier are used, 
the .system is, in partictilar .suitablp for this type of 
information, systern?.;^ . . . 

rin an optical record. ^carrier it is relatively simple 
to provide the track!.in, which the information has 
been, recorded with a track modulation which can 
be detected by the same radiation beam as used 
for reading the infornriation., . 

An embodimept of the information, system in 
which this is realized, is pharacterized by servo 
control means.for controlling the scanning in prder 
to control at least . one;, scanning . parameter to a 
predetermined value on the. b^is of a, detection 
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signal /eceiyed from the "radiation serisitivjB detecto^^^ ' ** 
and whicli is affectied by said ' second p^^^^ - 
parameter," which ' servo 'control means having a 
predetermined frequency bandwidtti, said variafidn * 
of said , second physical parameter ' causes vari- 5 
ations in the detection signal Which exhibit a fre-' 
quency spectrum which is located outside the ban- ' ^ 
dwidth of servo control means .arid outside the * 
frequency spectrum of the signal variations caused^ ' ' * 
by the variation of the first pHysicar par^eter. • w 

The variations iri the second physical parann-- ' 
eter can be in the form of yarij^tion in the track' * 
position in a direction transverse to the track direc- 
tion. This variatibn can be detected on tK'e basis of - ' • ' 
the tracking error signal. ' ' . ' . ^ .* '® 

The variations in the second' physical param- - * 
eter can be In the form of a variation in the position 
of the plane In which the optically readable 'marks • 
are located. In that event the Variation can ' be 
detected ^on^the basis of the fodus error signal. 20 

the yariatibris in rfie' second' physical* pkrdm-'" 
eter can also be in the form of a' variation In the 
mean value of the optical readable marks and'tHe ^' * 
intermediate areias located ' between the optically 
readable marks.; iW thai event the variations iri the ^^5 
second "physicalpara^^^^ 

tjasis of vWiatiqns'^ih;the data ; clocl< 'signal Vecov-^ =^ 
ered during the scarinirig of the* tr&k* with a cdn- 
stenflihear-Widici^ 1.:'?'^' '""^ -^-^^'^^ 

in thW event; thairth^* recoil 'dameir'u^ in ^the|^ -^30 
informatipn syst^hr^fis V Compact Disii it is^ pre- 
ferred td^us'e an information system which is chaf^-'^^^ ' 
acterized iri that th'6 variations iri the secdnd phys^"* 
ical parameter result in a variation m'^the^ detection' "^^^ 
signal with' a frequency iiibstiaintially cbrrespondihg 35 
to 22 khz in the' everit thait the track is scianried- ^ - 
with a scanning speed between 1.2 to '1.4 rrietdi* ^'^ ' 

per second.. , . , " 

This embodinierit has' thV adVantage'thatnt'ls* '^''' 
impossible to' ' copy " the special disb on an u'stial -^^^ 40 
recordable Compact Disc which 1s^ With a- 

pregrooye which exhibits Vwbbbte Whfch results iri^ -'-f 
a tradkihg erfbr with a frequency of substahtial^^/"'^^^^ 
kHz when the pregroove is scanneld'with a veRfcjt^^^^ 
between 1.2land 1.4 meter jper 'second* » > i'^^^' 45 

Even in the*e>^ent that it succeeds to recbi-d'a ' ' 
wobbling pattern of rebording mWks which- 'cb?- —- 
responds to the. wobbling recording marks" of ^'the^^* • 
record carrier to be' copied, this pattern will not be 
detectable 'because of the' 'presence of the wdb-! -^'so 
bling pregroove which is sftuatecl 'In the same fre^ -'^^ 
quency' range. ' * t. - . .\ . 

Embodiments of the invention will now be de- ^ 
scribed iri more detail;* by way bf example, with 
reference to l^gureis 1 to 9, wherein * ' 55 

Figures 1 ?2 and 3 show' enibodiments of record ' 
carriei's for use 'in the inforrination system * ac- 
cording to the invention, ' ^ 



Rgiires 4 and 5' show' embodiments bf^ttie \n^- 
forriiation system' acbording tothe'inventionV k^so. ' 
Figure 6 "show the positions of -the frequency ^ ' o- 
spectra of -different signals with -respect* to one* h- 
* anbther^and-^ - . ' ^ • - ; . 

Figures '7;^8 and 9 show e mbodi merits of detec- 
tion^ circuits for use 'in the information system as ^ 
showh'iri figure' 5.' '--^'^ " - ' : v*s ..r: i 
Figure 4 shows, ah- 'embodiment of -the informa- » 
tion system In accordance of^the invention: = The 
information system ooriiprises- means- (not. shown)^ » 
to movS- a record* carrier > 1 "along a .transducer. 41 
so as to cause* a-scari^riihgiof the record carrier 1,. ?. 
The recbrd^ carrier' ^hibits- variations -of a -first - 
physical parameter, Which variations represent in-- 
formation recorded on the record carrier 1. The i. . • 
transducer 41 is of a type' that is responsive 'to said > * 
variations in said first physical parameters. An in-J ' 
formation recovery circuit 42 is coupled to an* out- : 
jDut of the transducer 41 for r^eiving a detection 
signal corresponding with the variations of the first^ 
physical."' parameter on the scginned part of tiie.' 
record carrier 41. The information recovery circuit: 7 
is of an usual type that recovers the information 
from the said 'detection signal received. ^ 

The record carrier 1 further exhibits a variation--: 
of a "Second physical parameter,: which .does not 
represent the information i-epresented. by the vari- 
ations of the fiif^st physical? parameters. .Which sec- : : t 
'^^'ond variations, ^hdwbver sare also^'detectable^^by ^the 
transducer 41 V The trarisducerslisuppltes -to>^a .'de^ 
tection circuit 43 a signal corres()ondirig Iwith : the - ^ 
variaftioris in the Second physical parameters de- 
tected by ' the transducer 41 . The .detection- circuit* I i 
^^43 supplies to a control circuit 44 a oontroli;signal. o 
indicating wh^tiier ' the detection signal received. i^T 
comprises signal parts which corresponds with pre-. ..'? » 
determined variations lof 'the second-- physical, pa- 
rameter.* In ^response to the': receipt: of a control 
sIgnaP indicatihg that the ^.detection signaltfcom- 
prises ' parts /Cbrrespondihg to said, predetermined 
variations the control Circuit "44 supplies tO;:the 
information recovery circuit 42 .an* enabling/signal 
for enabling the^ information : recovery. *So< only in 
- the event that the presence of said variationr in said 
second physical parameter Is detected the informa- 
tion recorded on the 'disc^ will be recovered. The 
infofn^ation Tecorded on a copy, 'of the record car^ ' 
rier, which copy only exhibits, the variations in the , 
• first- physical parameter; • representing the 'informa- 
tion, can?not be recovfered. « ' ^- 

Tigure 1 ishbws possible embodiments of . a. • 
record carrier 1 for use in the information: system in 1. 
accordance with the invention, Figure la: being a *c 
' plan'viewi' Figtire lb and -IO' being highly enlarged 
plan views~df*a part^2-of- a'lfirst ands second- em-v.7 
bodiment-bf the record carrier .1,? and :Rgure Id .i 
showing a small part? of a sectional view of the part 
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2 along a .llne -b-b of - a; third , embodiment of the ^ 
record carrier 1. ; , . :^ ,^ ; ^ r "; 

In the. ,embodlment ,pf :.th^ record , carrier ,1, . 
shown In Figure>r1b the variations . in first , physical . 
parameters have, the form of optical detectable, ; . 6 
marks 3 .which alternate with intermediate areas ,4^^)^^^ 
The optically detectable marks may be in the .fprm 
of so-K:alled. plts. ; However alsQ; other type ,of rpptirv. = r 
cally detectable marks are suitable. The; optical jy., , j 
detectable : marks are arranged along a track of , ?o 
which the centre line is indicated by -a reference^, 
sign 5. In this embodiment the f variation in. the. 
second r physical : paranrieter JS va , variation of the , . 
track position in a direction transverse to the track c - ;. 
direction. This position variation has the form of a .,.76 
track undulation, also known as , a radial track wob-. 
ble. Such track wobble can ^easily be detected ;by ■ 
the same beam scanning, means as used for the 
detection of the optically detectable marks 3 as will , 
be discussed in an other part of the description.. . 20 

In the embodiment shown in . Figure 1g the .; 
variations of the second physical pararneter-has the * 
form of variations of the width of the optical detect- 
able marks 3. The variations in the width of marks . . 
3 result m a additional intensity^ modulation \n .a 25 
radiation beam scanning the track. Both the vari- 
ations in the width of the marks 3 and the informa- 
tion can.be recovered on the basiis of the intensity;. 
modulation, provided that the frequency spectrum 
of the.cpmponent caused by the: pattern of ^ marks j 
does not. overlap the: frequency^; spectrum of .the. : 
component caused by: the mark- wjdth variations. ; ^ , 
In Rgure Id the reference sign 6 indicates a . 
transparent /substrate^ The substrate 6:jis ;coyere;d 
wit a reflective layer 7v. The reflectiye layer ZviS: 
covered by a protective layer 8. The substrate 6 is : 
provided' with optically detectable. marHs ,3 in the 
form :of pits. The variation in the second parameter:* 
are in the form of the variations, of the position, of 
the plahe in which optically detectable marks 3 are , 
situaitaid. In Figure Id. different positions of these 
planesr are indicated ibyt lines .9 and 10. When, 
scanningjthe pattern as shown In Rgure Id with; a 
focused radiation beam the variations in the plane-, 
of the marks 3 result in a focus error which can be : 
detected easily, v : : ri - « ^ » : 

.Figure 2>shows flie pattern of optically marks 3:r : 
and :interm<5diate areas 4 for a fourth ernbodiment 
of the record carrier 1 for use in the • infornriatipn 
system according to the invention. The lengths of . : 50 
the marks 3 and the intermediate, areas 4 cor- 
respond with a plurality (including one) of bit cells 
of a signal 20 read from the record carrier. In figure ■ 
2 this signal 20 is shown for the event that the 
pattern of ^marks 3 and areas 4 is scanned with a 55 
constant: linear velocity. The length T of a bit celh 
corresponds with the. period T of the data clock of 
the signal, in the. track, parts indicated by reference 
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sign 21 a bit cell is, represented by a . track part with 
a length LI, whilst in the track part indicated. by 
reference sign 22 a bit cell . is represented by a 
track part .with, a . length L2, which Js shorter than , 
length LI. Jn other words the niean length of the 
marks 3 and areas 4 for the track parts 21 differs 
from the mean length of the marks 3 and areas 4 in 
the track parts 22. . In the eyept that the track is 
scanned with a constant linear velocity and the 
data clock is recovered frorn the signal 20 read, the 
variattpn in the mean value , of the length of the ^ 
marks 3 , and areas 1 4 rpsults in a variation .pf the , 
frequeney.pf the Tepovered data clock. . 

Figure. 3 shows f fifth embodiment of a record, 
, carrier for use in the information system according 
to the Invention. In this embodiment the tracks ai;e . 
divided, in groups a and, b. The track pitch d1 in , 
group a as well, as t^e track pitch d2 of the tracks 
in groyp b is coristant within the respective group. 
..The track pitch d2, however, is greater than the 
track pitch d1. This difference in track pitch can bp 
easily detected when the tracks are scanned by a 
radiation ,beam< as is described in ^detail in GBrPS. 
1,516.285 which document is hereby incorporated^ 
. in the description by reference. The presence pf, 
the yariations in the tracK pitch can be easily de- 
tected .when a scanning beam, is^ moved in radial 
directiprr oypr the record carripr^l . 

Figure. 5 sfbovys an -ernbodinnent of an optical 
informajipri, system :iri- apcprjJance with the inyenT 
tion in, more detaiL ; ^ . v r v ^li^: 
The system is provided with a rotating, drive 
motor? 50 mechanically coupled with the record 
carrier t so ^as. .to« cause ^a rptation of the Tecord. 
carrier about an axis SI., In doing so the record 
carrier isr moved along a transducer in thp form of 
an optical read head .52 of ap usual type. The 
optical head ^ comprise^ a radiation source 53 for 
exarnple in the ^ form of . a semiconductor laser; for 
, generating , ai jaser. beam 54. The . beam 54 is di- 
rected .-by an optical system of an usual type to a 
radiation, sensitive dete ^.th® record carrier 

1. The laser beam is modulated in accordance with 
thei^, variations, of the fjrst and second pararneter.. 
. These .modulations are detected by the detector 55 
and detection signals corresponding to^ these mod- 
ulatipns.iare available or^ pulpjut of the detector 55. 
The detection signals on the output of the detector 
55 : are -supplied tO ; a circuit 56 of a usual type 
which derives a focus error signal FE and an track- 
ing^, error slgnal.RE=.from these detection signals. 
The focus . error signal. FE is supplied to a . focus 
control circuit 57.:which ; derives from thisTocu^ 
error signal an energizing signal for an focus, ac- 
tuator. 58 such that a local point 59 of .the beam 54 
is maintained ir) a. plane of the record, carrier in 
which the optically detectably marks 3 are located. 
The. detector 55 the circuit 56 the focus control 
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circuit*57 and the fociis actuator form a focus servo 
system of an usual type. * ' v — - 

The; tracking error signal RE is supplied to a ' - ' 
tracl^ihg coritrol circult 59 which derives from' the * • ' 
tracking error signal RE an energizing siignal for a 5 
tracking actuator 60 arranged to move the beam' 54' • 
in radial direction in response to^ the energizing * ' 
signal so as to maintain thd beiam substantially 
directed to the centre of the track 5. The ^detector' - ^ 
55, the circuit 56 arid the tracking control circuit^ '^'Vo 
form' b traicking sefvo system of usual 'type. The^ 
detection signals on the outjiut of the M9etect6r'^'are * - 
also supplied to an inforrhatiofv recovery circuit 61 ' 

Further thb playback apparatus is provided with 
scanriin'g vWiobity control means for maintaining ^fie" "^75 
scanriing velocity on a subslahtial constant waluei • - 
The scanning velocity control rheanS'may comprise '- ^ 
a circuit 63," for example a pH4se locked loop ' 
circuit of an usual type, for rebbvering "the datai " [ 
clock 'from the detiection signals' on! the output of ' ' 20 
the detector 55" The frequency Of the data clock is' -'^ 
a measure for the scanning velocity A ' signaH in-'^- 
dicating the'data' clock freiquency is supplied to a 
motor control circuit 64 for ehdrglzihg th^ motor 50 , 
such that the frequency of the Vecdvered data clodk 26 
is maintained 6n^ a substantial -constant^ value/ ' ? 
to t>e 'noted that the scahnihg velocity 
tem can also be re^lisfedHh^ other manners/' for - --^ 
examplb as often teal'ized^iri^'c^ players 
on the bafsi^ of frie filling grade of a FIFO-'--'^ 30 

buffer in which the information read out is *tenn-^^*- 
porarily stdi'ed: / ' ' - ^ 

1rt thib event"that the record cain^ier 1"is of the^- '^^^ 
type as shown in Figure 1b the tracking error signal?'-^ - 
exhibit S signal component which is caused by the* '^~ - 35 ^ 
radial Wobble: For a detailed explanation of this 
phenonriena reference is made to EP-A-0,299;573 ^'^ 
and EP-A'^;325;:^0 which 'd6cumferit& herewith ai-e'^'-' -' 
incorporated 'in the descrijDtibn by ' reference.- the'^ '-^^^ 
frequency bi the radial wobble should 6e selected 40 ^ 
such that' the frequency of the signal; componeri^^^^^^ 
caused by th© wobble Js ^ituiaied outsidfe-the ba^^^ 
wid^ of- tfie tracking servo loop -arid -butsidd tH'e ■ 
frequency spectrum of the infoi^mktionP Figure • 6- 
shows as illustratioYi the position of -the frequency^^* ' 45 
spectrum 31 of tfte signal febmponent caused - by^' - 
the radial wobble situated between- the bandwidth ^ ' • 
32 of the tracking servo and the^f requency -spe^c- " 
trum 30 of the information recorded bri the recor^d * 
carrier; * • *.f; . - 5^ . . ^ 50 ? 

The signal' componeiit In - the* tracking ' ei^ror ""* 
signal RE caused by the radiai wobble is detected * 
by a* det^tion circuit 62. This ^detectiori 'circuit 62 
may b^ of a type as -disclosed nn detail in the " ^ 
documentS'EP-^A-0;299,573 and EP-A^.325;330. ^ 6S ' 

'The radial- wobble may be a wobble ' with a - 
constant frequency and constant amplitude. In that 
case' the detection ' circuit may ^be of a type as 



shown in ^ Rgure' 7: TOe> detection*' "circ^^ In'C w i: 

Figure 7 comprises a band pass filter 7(S turied to 'o: - . 
the frequency of the signal component' caused tby"^ 
the radial -wobble. The injiut of the" band pass filfer ' \c 

70 is coupled to the^circuit 56 so as to receive thO'^ v 
tracking error signal RE: The output of ^the' band • 
filter 70 is'coupledHb an input of a' rectify ing'circuit '^ V 

71 foY Notifying, the sigriar component filtered: but- 
by the filter 70. The rectified signal component^is M 
supplied- to a comparator 72 -for comparing : the ^ '-i ~ : 
rectified signal with a reference value REF.t ^ : r 

In £he event -that* the Toctifi^ dbmponent ex- ; : * 
ceeds ^'the reference ' value ^ REF the * comparator! • ' ^ 
generates ari enabling 'signail which is supplied ' to >o -=1 
Ihe inforrhation recovery circuit for -enabling thei: r 
recovery of the 'information from" the detection sig->. : 
nals on the output^of the xdetector 55. ^ ^- ^ v-*ici 
So only ih^ the event that the detection circuit' r . ' 
61 detects a signal component of a predetermined ' 
■frequency- caused by the radial wobble the informa- - .. 
tion 'recovery is enabled. In case of an absence of 
this component the infonrriation recovery is-main-. ri^'-j 
tained disabled. This means that the information t;. 1 
recoi'ded on>a record carrier without a radial wob- -ii 
— ble with said predetermined frequency cannot be 
recovered! ^ - ^ ^ . v : >u 

Ihstead^^of a radial wobble with^ a- constant fre^ 
quericy- and cbnstahtvamplitude It is preferred * to c 
use radial , wobbles-'^whicht exhibit r a^modulation ? j 
'J* whieW represent- a" cc^ Such m<Klulation>mayr beij 
of a' type as for ^example ^ as disclosed ia; EP-Ar f^o^: 
0.299,573 or a' FM-modulation^ as disclosed iin^EP^/TK 0 
A-0^325;330l'--' '-^ V:,/:: ^ -o ; r.n Ai:^^'] 

In 'the event that^ia * modulated radial^wo^bleus n t 
used the" detection circuit:^62 rnay be of a type as > 
disclosed in the said * EP-documents. Figure^8>' ; 
show^ in principle such ^typer of detection circuit 62. v.v. 
This' detection ^ circuit colmprises a band pass filter ? ^> 
80 tuned to -the' frequency of the radial wobble;^ The tx\ 
^^^^ input of the" filter 8i0 is Coupled -to the circuit 56 sc -Jti 
as to'- receive -the ^faekihg 'er^ signal * RE. The f-'is 
output 'Of tiie filter 80 is^supplied to. a demodulation^?.?^ 
circuit -81 for -'recdverihg the^ccde represented!:by:- 
the mddulated wobble.'^The 'code- recovered byrthe 
' den16du!atidn circuit'81 is supplied to a comparator 
circuit 82 for comparing the code recovered, with . a ^..^ 
predeterimined ' cbde. - The -comparator circuit 82 is 
of a typer that generates an enabling signal for.the:>! 
recovery circuit *''61' in the event . that the code - 
recovered by the demodulation circuit 81 :corre- ^ 
spends with the said predetermined code. 

The information recovery circuit 61 may be of 
anljsual type which may be enabled by^ means ofi 
an enabling signal. -: • -^r . .. -c '^z U . 

It' may be prefer^bly> to record <encrypted.:or,rt-; 
scrambled -information" on- the refcordvcarrier* which .t > 
can only be fecovisred using a predeterminedien^ - • 
cryption of diBScrambling key code.Mn that event it - . > 
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Is preferred , to rrepresent the :<^^ en-, 
cry ption , code by the modulation of the track vyobr 
ble. The information recoveryv^ circuit .;should then 
provided: with a descrambilng *or : a de-encryption, 
circuit for deencrypt or descramble .the information: 5 
using the code directly i received from ..the dernodur 
lation circuit 81. An example of such Informatipn 
recovery circuit is shown in Figure 9, which In- 
formation i recovery;' circuit comprises .a demodula-, . ; 
tion and error correction circuit 90 of an usual type io 
for the recovery of information -which has been 
encoded for exanriple in acccrdafice. with , a Com- 
pact Disc standard: The output ^signal of the circuit 
90 is supplied to a descrambling or de-epcryption 
circuit 91 of an usual type which descrambles or ts 
de-encrypts the information in conformity of the 
code directly received from the demodulation cir- 
cuit 81; v^ • ' ' ' J- J f 

For copying Compact Discs often ;a sorcal led 
recordable Compact Disc is used which is provided 20 
with a pregroove exhibiting a radial wobble ^which 
cause a signal component in the radial, error signal 
with a frequency which substantially corresponds 
with a value of 22 kHz when the record carrier js 
scanned with a nominal scanningwelocity of J. 2 to 25 
1.4 meter; per second i Said recordable Compact 
Disc is in detail disclosed in EP-A-0;325,330 : al- 
ready mentioned. 

In order to prevent that a radial wobble copied 
from'a Compact disc with a rnodulate radial wobble Jr30 
it is preferred' that the radial wobblelon the com- 
pact Disc^to be copied has ray frequency which 
substantially corresponds with the; frequency of the 
radial wobble of ^the pregroove on the recordable 
Compact Disc, in that case the frequency spectra 35 
of tK)th wobbles overlap and the wobbles cannot be 
distinguished froim one another: any more. : 

The embodiments described in the preceding 
are suitable to be used in combination of record 
carriers which exhibit a track .wobble as shown in 40 
figure'lb.-^ -. t^vr .v.-,-.. r-o-::, \ : . ^ • 

The same circuitry can be used in the- event 
that a record carrier is used as shown in Figure Id. 
When ^ using that ' type of . record carrier a signal : 
component in the focus error signal is caused in 45 
stead of in the tracking error signal. In that, case the 
focus error signal should -be .supplied to the detec- 
tion circuit 62 in stead of the tracking error signal 

RE. - . - - I 

In the event that a record carrier is used of a so 
type as shown in. Rgiire 2 the frequency of the 
data clock recovered by circuit 63 exhibits vari- 
ations: ' In that event a signal indicative of these 
variations in the data clock frequericy should be 
supplied to the detection- circuit 62. 5S 

The detector: 55 ,the circuit 63, the motor cir- 
cuit 64 and the; motor 50 form a scanning velocity 
control system. - For va proper opieration the vari- 



ations in the data clock frequency should be situ- 
ated putside the bandwidth of the scanning velocity 
servo. In the prepeding the invention is described 
for usei In • cornbination of optical informatipn sys- 
tems. Hoyyever it is to be. noted that in principle the 
invention is also v. applicable or other type of in- 
formation systems such, as, magnetic information 
systenns. In. such systems a niagnetic record car- 
rier may be .provided with a wobbling track. Both 
the magnetic information pattern and the track 
wobble can be; detected by th@ same magnetic 
read head. < ^ . , . . .^^ . 

Claims • • ^ . . . 

1. Information system comprising a record carrier 
on which information have been recorded in 
the form of variations of a first physicial param- 
eter and a , playback apparatus provided v/ith 
means for scanning the record carrier by 
means of a transducer which is responsive to 
said variations of said, first physical parameter, 
means for r recovering the information from a 
detection signal receiyed frpnr) said transducer, 
characterized., in that Sjaicl record carrier e.xhib- 
its a second variation , of a second physical 
parameter, which differs from said first phys- 
ical parameter , but which is of type that is 
^detectable, by^ n[^eans of . said; transducer, and in 

,r ^ that .the rplaying- apparatus comprises detection 
rn^ns for a. detectjon of a presence of said 

: S.eGond variation on the basis of a detection 
signal received from the transducer, means 
responsive to the detection means for enabling 

..the recovery of the information irj the .event 
that the presence of ^said . second variations is 

-detected. 

2. -Information systern as claimed in cjainri 1, 
, characterized in that the second variation ex- 
i hibits a modulation pattern representing a 

codOi that the detection :meahs cornpnses de- 
»moclulation-means.for/recovering the said code 
f from the detection signal and means for ac- 
tivating the enabling means In; response to the 
recovery of said code. 

3. : Information system, as claimed In claim 2 , 
riCharacterszed the Jnformation recorded is of a 
rtype which js recoverable by means of a pre- 
;.determined data processing, , the code repre- 
sented by the 5 modulation pattern of the sec- 
ond variation indicating the type of data pro- 
cessing.. to be;, used for recovering the infornia- 
tion, the apparatus being provided vyith means 
for setting the recovery means in a mode in 

' which the predetermined data processing /m- 
.dicated by the code recovered is perforrned. 
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4. Information system as claimed' in one of the 

preceding claims, chsiracterized 'in'4hat said ^ -'-^ 
record carrier is of an optical readable type.' in ' ' 
whfch the information has beeffi* recorded a - 
pattems of optically detectable marks arranged '5 
along a track, and in that said transducer com- • 
prises a radiation sensitive detector and means 
for directing a radiation beam' on the radiation' • 
sensitive detectbr via the record carrier, ' • ' 

5- Information ■system as claimed ' in^ cliaim 4, 
characterized by servo control means for cori-' 
trolling the scanning in order to control at least 
one scanning parameter to a predetermined • 
value on the basis of a detection signal re- 
ceived' from the radiation sensitive detector 
and Which' is' affected "by isaid second physical 
paVarheter, which iservd coritrol means having a 
predetermined frequency bandwidth, said vari- 
ation of said* second - physical "parameter 
causes variations in the detectioii signal which 
exhibit a frequency spectrum which is located 
outside ' the bandwidth' of servo control rhearis 
and outside - the frequeiiby spectrum of the 
"signal vai'iation^ ' caused 'by^ the variation oHh'e 

first physicjal ipararnete "* 

v ;. —/...f v:v^ vizri ..\.M. r.r^.'r- -'j^;. 

6. inf drmatibh' system ^^as ' claimed ■ in* - claim * 5, 
cHaracAerized in -that^sald s^^ control tracking 
cbntfol mbaris,' the' vanations'iOff'the second 
phyisical -^parameter being \)^ariations ih tfaek 

• positioh ih a direction%ansverse^ t6 the track 
•direction. '-^^ - ' ' ^ ^ " - ' * .•'^ 

7. * Infbrrtiatiori system as' claimed in daim 5 char- 35 

acterized in that the servo control means corn- 
prises scanning speed control means, the vari- 
ations of the second physical parameter being 
the mean value of the length 'of the optieally 
detectable' areas and' the' interniediate areas, 40 
the ' player - Spparatiis^ comprising' rnearis^for 
' data dock recovery ,' the' deteetioh- meanS'Cdm- 
'priises' means for- cletecting variations ih the 
clock frequency caused by the variatidn ih' the 
said mean 'valuel ' ' ' • ' /^:':, v*^ 45 

& Information system as claimed in claim 5. 
characterized that the servo' control *^^meahs * 
' comprises focus control means for nriaintjaining 
a focal point of the'-scanhihg beam substan- so' 
tidily in the plane iri'wHicH-«tHe -optically detect- 
able areas' and"' the intermediate ares are lo- 
-'caterf, 'the variation .of the' 'second physical 
parameter being Variation In the position of the 
' "said plane:' * * • ' ^ * - • 55 

9. * ^ Information system as claimed in one of the 
claims' 6, 7 or" 8, characterized in that the 



recbrd^carrier'is a'-Gompact Disc; and'that the ♦ 
variations in- the second .physicaU'pai'ameter<-: /:> 
result ih^a variatidh in the-detectidn. signal with . ' 
a' frequency substantially corresponding>to'' 22 
*^ kHi: in the event thatrthe track is scanned with j 
a' scanning 'Speed between 1.2 to 1.4 meters : ? . 
per-seckSrid. r - yr . , . ..-.^j 

10. playback sipparatus for playing a record -car- -.-i ' 
rier on v^ich* information have been recorded, r 1 
in- the ^ form 'of variations of a first physical 
parameter, the' playback apparatus 'being pro-' • 
vided with means for scanning the record car- : 
rier by means of a ^ transducer which is respon-r : 
76 sive':'t6*said> variations of said first physical,: * 

parameteV, means for recovering the informar?--' 
tion from a detection 'Signal received from said .h\; 
transducer, characterized in that the playing 
appai'atus comprises detection j means fori, a 
20 detTCtion of .a- presence of a^ second variation 

of '•'k ' second physical parameter, ^which . differs . - .w 
fi'om said first physical parameter said second 
variation on the basis of a detection signal ^ 
received from the J transducer, means respon- v 
25 «sive to 'the detection": means ifor : enabling the -i;.i 

recovery of thee information in .the event that > 
the- presence of said second: variations is de- iKV 
tected. ' r ' • v , . ... 

v-H. -Playback apparatus ^. as .claimed, In- qlaim: 10,..cv 
characterized in? that the detection means 'cprn-oi 
prises demodulation ;:nheiansv for . recovering^ a .-^c? 
-dbde from the; detection signal, and .mean^ vf op* i 
' activating the enabling ;rmeans in response tob-^ 
f-the' recovery of said Icode. >r -\ t::> --nv. :; 

12. Playback apparatus -^ais., claimed in .claim ill/ 
■characterized in thatithe apparatus is' provided 
with means: for 'setting the recovery means in .a:< 

« m'oderin which: a. predetermined data, process- 
ing indicated by the code recovered is : pern y 
formed. ' "".'-^'^ --i n o ^ • • 
\. ' •: :•. K.t\ ■ > cv. \ •.^ ••j : .\ nr' 

13. Playback apparatus as ^claimed in . any one .ot* • 
Xhe claims 10, 11 on 12, characterized in. that ^ . 

« said transducer conhprises e radiation sensitive . c 
'detector- and 'means ^for^ directing a radiation / 
' beam* on> the' radiation sensitive « detector tvia r 
the record carrier. .-j/ 

14j Playback ^apparatus as claimed In claim-. 13, 
" Characterized by servo control means for conr 
' trolling the scanning in;.ordentoi control at least>: 
- one scanning - parameter/ to ..a predetermined.,// 
value on the basis, of: an error, signal derived:^ir. 
f rom 'a ^detection signal received .fnom the^radi- 
' ation sensitive j detector, the : detection -means , 
being arranged. to detect the. presence of vari-.o;- 
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ations of said second parameter on the basis 
said error signal. 

15. Playbacl( apparatus as claimed in claim 14, 
characterized in that said servo control ' means • 
comprise tracking control means for controlling \^ 
the tracking on the basis of a tracking ^rrpr. 
signal derived from a detection signal received ^ 
from said radiation sensitive detector. ' . ' / - "^ 

16. Playback apparatus as c|aimed in claim 14. 
characterized in that the ^ervb dontrol means 
comprises scanning speed Control means, the 
player apparatus further comprisirig means for 
data clock recovery, the detection means com- 
prises means for detecting ^variatiphs in the 
clock frequency. 

17. Playback apparatus as claimed in claim 14. 
characterized that the servo control means 
comprises focus control means for. maintairiing.. 
a focal point of the scanning beam substan- 
tially in the plane in which the optically detect- 
able areas and the intermediate ares are lo- 
cated on the basis of an focus error signal 
derived from a detection signal received fronrii' 
the radiation sensitive detector. 
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22. Record carrier as claimed in claim 20, char- 
acterized In that the variations of the second 
- physical parameter being the mean value of 
the length of the optically detectable areas and 
the intermediate areas. 

'-ZSL Record carrier as claimed in claim 20, char- 
\^ acterized that the variation of the second phys- 
ical parameter being variation in the position of 
a plane in which said optically detectable 
marks are situated. 



24. 



Record carrier as claimed in one of the claims 
21.22 or '23, characterized in that the record 
carrier is a Compact Disc, and that the vari- 
ations in .the second physical parameter result 
in a variation in the detection signal with a 
frequency substantially corresponding to 22 
kHz in the event that the track is scanned with 
a scanning speed between 1.2 to 1.4 meter 
per second. 



18w Record carrier on which information have been 
recorded in the form of variations of . a^ first- 
physical parameter, said record carrier exhibit- 
ing a second variation of a second physical 
parameter, which differs from said first phys- 
ical parameter, characterized in .that the sec- 
ond variation exhibits a modulation- pattern' re- 
presenting a code. 



.30 



35 



19. 



20. 



21. 



Record carrier as claimed in claim 18 , char- ^ . 
acterized the informatidn^i^e9orded^is*of a type; ^'^y::^. 
which is recoverable by means-of a predeter-*'^' -'!^ 
mined data processing, the code represented " 
by the modulation pattern of the second vari- 
ation Indicating the type of data processing to 
be used for recovering the^ information. 



Record carrier as claimed in claim 19 or 20. 
characterized in that said .record carrier is of 
an optical readable type, in which the informa- 
tion has been recorded as a pattern of optically 
detectable marks arranged ajong a track. 

Record carrier as claimed in claim 20, char- 
acterized^ in that the variations of the second 
physical parameter being variations In track 
position in a direction .transverse to the track 
direction. . ' . 
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